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57 ABSTRACT 
Alkali and alkaline earth metal borates, even at con 
centrations of only 10 p.p.m., are effective color in 
hibitors for glycol ethers, even in the presence of iron. 
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COLOR INHIBITORS IN GLYCOL ETHERS 
BACKGROUND OF THE INVENTION 

Alkali and alkaline earth metal borates and their con 
densates with alkylene glycols or glycol ethers are well 
known as corrosion inhibitors for automotive brake flu 
ids consisting predominantly of alkyl monoethers of al 
kylene glycols and lower polyalkylene glycols. See, for 
example, U.S. Pat. Nos. 2,979,524, 2,982,733, 
3,087,959, 3,342,736 and 3,625,899. In such usage, 
the proportion of borate varies from about 0.1 to 80 
percent or more. 

In attempts to improve the storage stability of glycol 
ethers, a wide variety of additives have been proposed, 
most of them being known antioxidants of the phenolic 
or aromatic amine type (see Lloyd, U.S. Pat. No. 
3,146,272). However, the discoloration problem is not 
necessarily associated with oxidation, since material in 
full, sealed containers often discolors during storage. 

SUMMARY OF THE INVENTION 
It has now been discovered that the discoloration of 

glycol ethers can be substantially inhibited by the pres 
ence of alkali or alkaline earth metal borate. 
By “glycol ethers' we mean the monoethers of the 

lower alkylene glycols, diglycols and lower polyglycols. 
In general they correspond to the formula 

wherein R is phenyl or lower alkyl (i.e., having up to 
about 6 carbon atoms), n is an integer 2 to 4 and x is 
an integer 1 to about 5. The ethers of most interest are 
those in which R is an alkyl group of 1 to 4 carbon 
atoms, n is 2 and x is 1 or 2. 
The alkali or alkaline earth metal borate may be any 

of the known class, though the preferred ones are the 
sodium and potassium salts of the common boric acids; 
i.e., the orthoborates, metaborates, tetraborates and 
pentaborates. Of these, the alkali metal metaborates 
and tetraborates are preferred. 
The amount of borate needed to inhibit color forma 
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tion in a glycol ether varies widely, depending on the 
particular ether, the storage conditions and the length 
of time during which inhibition is needed. Higher tem 
peratures and longer storage times increase the need 
for better inhibition. Another important factor is the 
nature and amount of impurities in the ether. Ferric 
ions greatly increase the rate of color formation; hence, 
the presence of even trace amounts of iron increases 
the need for color inhibition. In the normal situation, 

0 where the usual trace amounts of iron are present, and 
color inhibition is needed for room temperature stor 
age for a few weeks to, at most, a few months, about 
10-100 p.p.m. of borate in the glycol ether gives ade 
quate protection. 

15 The alkali and alkaline earth metal borates as usually 
found in the marketplace are hydrated salts containing 
up to 10 or more molecules of water of hydration. For 
this reason, and because the hydrated salts are more 
readily dissolved in the glycol ethers, it is usually pre 

20 ferred to use the hydrates. Where it is important to ex 
clude all traces of moisture, the anhydrous borates can 
be used or the inhibited material can be devolatilized 
to remove water after addition of the hydrated salt. Al 
ternatively, the water of hydration can be replaced with 

25 glycol or glycol ether by heating the hydrated salt with 
the glycol or ether to drive off the water of hydration. 
SPECIFIC EMBODIMENTS OF THE INVENTION 
An accelerated aging test was used to estimate the 

color stability of the glycol ethers. In this test, two of 
the most potent factors involved in normal storage of 
the materials, i.e., exposure to heat and iron, were ac 
centuated. The tests were made as follows: 
A 50 ml. glass flask was charged with 50 g. of the gly 

col ether, 2.5 g. of iron filings and the indicated amount 
of borate inhibitor. The flasks were stoppered without 
any attempt to exclude or remove air and then placed 
in an oven at 100°C. for the indicated time. At the end 
of the test period the APHA color of the samples was 
measured. Results are shown in the following table. 

COLOR INHIBITION IN GLYCOL ETHERS R(OCHCH)OH 

Ex. No. 

i 

Glycol Ether Inhibitor Time, Color, 
R X Formula Amt., p.p.m. H. APHA 

CH None 72 > 00 
do. NaBOPG* 25 72 5 
do. NaBO'4HO O 72 5 
do. NaBOPG O 96 10 
do. NaBO'4HO O 96 10 
do. NaBO'l OHO 50 96 10 
do. KBO'5HO 50 96 5 
do. l NaBOPM* 50 96 > 100 
do. NaBOTMH* 50 96 > 100 
CHs None 48 > 100 
do. NaBOPG 50 48 10 
do. NaBO, 4HO 50 48 5 
do. KBO'4HO 50 48 25 
do. KBO'5HO 50 48 5 
do. NaBO 10HO 50 48 10 
do. None 24 > 100 
do. NaBO'4HO 50 24 5 

n-Butyl None 72 > 100 
do. NaBO'4HO 50 72 5 
CHs 2 None 168 100 
CHs 2 NaBO4HO 50 168 5 

n-Buty 2 None 168 > 100 
do. 2 NaBO4HO 50 168 10 
CH 2 None 72 > 100 
do. 2 NaBO,4HO 50 72 25 
CH None 24 30 
do. NaBO'4HO 50 24 15 
do. l KBO, 50 24 15 
do. Mg(BO),8HO 50 24 20 
do. l LiBO,8HO 50 24 5 
do. CaBO 50 24 20 
CHs None 336 50 
do. l NaBO,4HO 10 336 30 

a PG is propylene glycol, PM is propylene glycol monomethyl ether, TMH is the monomethyl ether of 
triethylene and higher glycols. 



We claim: 
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1. A glycol ether containing a color-inhibiting 
amount not exceeding about 100 ppm of an alkali or 
alkaline earth metal borate wherein the ether has the 
formula, 

R(OCH), OH 
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wherein R is phenyl or alkyl of up to about 6 carbon 
atoms, n is an integer 2 to 4 and x is an integer l to 
about 5. 

2. The ether of claim 1 wherein the borate is sodium 
or potassium metaborate or tetraborate. 

3. The ether of claim 1 wherein R is alkyl of up to 4 
carbon atoms, n is 2 and x is l or 2. 
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